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«P^<^S'J<Z){|iJ©(Cj;tlli\ CH 3 CH' (OH) COOCH (CH 3 ) COOY 
7f^Y*&fciS^t>Zt*t&mt-tZ>, ±|BUfc-^ (1) T'^^^o-fb-^ 

«P^C0$ ^^SIJOfflE^itl^ CH 3 CH (OH) COOY Ytt 
ftHo.r^ttif^ ±ISLfc-«!^ (1) T^ftSfc^XJi^m 

«5g©^t^SU©§iJM^j-n^ CH 3 CH (OH) COOCH (CH 3 ) C 
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y5vl^ yh^yfVV^ y 9vi^;$-y ^^7V;^i>y 
t-7 ? Y*Z'*^jvm, 2-y h F^^f^l, 2, 2, 2-hV?u 
p:^ f^y^,^ V*- (2-^ nnrn y5vvg % 2 - ( MJ y 

;>y 7^) a: K^v'y fVl^ fF7tKn t°7~7V£ N 3 -^P^7f-7t Ktz 

3i\ 4-y h=¥v"r h7t Koftty-^l, 4-y K^r^-r b 7 fc Kcft 
7 -7^S ; 

*°3r-» 2, 2, 2-fy7nnxf;^ 2- (y ^^;V±U-;V) 

^^/I'l, p — y h ^ v^:y vvVlE, o — — f n^;y vyV2£ x p — - u-^y-J- 

p -^vp^^^/vs, p-i/Ty^v^l, 3-^^71-- 2- tf= y 7W 
N-^-^-> Kg, i?7x=A'>fA'X, 5 -v^^y^-^y 7i^S N h !)-7i=/v 

y^7l^ a -f" 7 p-^F^>7x^7xz;V 

9-T>by;vS, 9- (9-7x.~/u) ^fyf=;H, 9- '('9-7s=^ 
-10-^y) 7yfyM,/<yX^yf77 ! !J;VS, S-m>-FI, ; 

h y y ^}vv y /i/S, h y jl^v- y 71^, ^ y 7°a tvu v-y y 

^jU^y^m (TBDMSl), (h57-s=^^) v^y^vw 

s> y 7i^£, t - -fj-tvity =. —/vis y y j-jy&j y/n fcVi^> y 71-s, y 
^v 5 - 1 -y^v-y;^ h y^y^v-y 7^£, > y -p-^vy 7wyy 
7V*, > y y y a tvv^y yyvS> > !) 7x ^7v-> y 71^ ; 
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PTirx— b, M)^on7tr-K b JJ 7/^0 7*7^- K. ^ b^i/Tir 
y— b^ b U 7x=/M b^r'>Z-feT— K 7x;^fi/7t7- K p-^ nn 
7 31/ ^•v'7t7- K 2, 6 - i^^ n d - 4 - ^ f ;V7 x ; ^^7t7- 
2, 6-^no-4- (1, 1, 3, 3-7F7^f^f/V) 7*^J*i/T 
t7-h, 2, 4-tf* (1, 1 -^^v^:/n fcVv) 7x;^7t7 : r k 
^nny7xx;U7t7-|, p — P -7 x= A-Tirx — k 3 -^ai^/U^B' 

— k 4-^ b^v^o b^~- K (E) - 2-* s 5-;V-2-7*7 L ;^— k ^ 

k o- (yVn^f^ ^y/i-b, o - Y**ytU\si$—7V) 

y fvU* — b< ^A'TJ — k 2, 2, :2-t!J^DDxf;^ 

— k -Y 7 7f^-#.^- K fc*~^#—/j^*- >^ TU/u^^ai?^— 
h v '*>^-7*5/i^*— sK^— b, p— =■ Fa7xx;^-t*^- b, — 
k P b^v^ViMo!?-^ — k 3, 4— V . 

— #T>— >s o — = b n^^^/Kfc — K p — — b B^y^-- jfr^— 

N - 7 x=/v*>/<^ - K N-^f 5 5 - f , K =■ b' 

U-K N, N, N ' , N ' -7f7>fW^n^7^-f, 2, 4-v'= 
bn7xx;v^/V7x^- b : 

T.eodora, W.Green, Protective Groups in Organic Synthesis, John & Wiley 
& Sons Inc. (1981) .ft ifKllBtt^ftTV^o 
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^^Sx ^^^S, 7°Dtv^ 4 yyo tvi^s, v/^p /u tvi^ 

& -Y y/f/Vl, s e c t e r f-^^S, ^ n^p 

1 9 ©*£*fc:W:?lJfe<Z>2 0 Jrfrfc&So 

• *&m<D4b&®tt, Mf£Z§m<D*y xom^xt-zv mh, -®tk, (1) ;c 

*H^Tn;&S&ft5'ffc'g*) LX^bfrZ fc<DT?ttft< % 

^-To^-y =*'?L»3i^xA' (ip*) N -last (i) ^is^Tri^— ^©jjr^-rte 
tf©7;^ y^^^^T^>^^^^/vv-^^m^coT/^y±®^jg^ 
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■##fcfc©£fc5- 0 *36Efc*5l>:tHts fLI&JtM£©4#E1Ii LTttLfcfcfcB 



QH 



OH = O i- O r O = O 




OEt 



*3SWOfl2^tttt, CHjCH (OH) COOCH (CH 3 ) COOY, CH 3 
CH (OH) COOY v fe5lMiCH 3 CH (OH) COOCH (CH 3 ) COO 
CH (CH 3 ) COOY YiiiglT/V^r^S^^f) tt^Sx^f 
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»liltftfflf5CH 3 CH (OH) COOCH (CH,) COOY (S 
^ K£&Jg7/i'=*v' K O^ST 5 ?' MS* 3 -^rSiirfeij; 5 ^3tt 5 £ £ # t 

/K 31 ^y— ;K 7 8 n/V-/K "fZJ^fr^ J — jutt if ) 

tT^y&jR Li, NaXiJK^i:') *»feJ5l£5^JR7/W=i^'> k# 

SA¥T*#, Will 7/V=¥/WbT^^7 y #JS (0B;itf x -n-^A-y ^£A^s) 

W3B»K £ lTttffit5CH,CH (OH) COO Y YttlST^^ 

tti^VoWt LtW5CH 3 CH (OH) COOCH (CH,) COOCH (C 
H 3 ) COOYtt, *3SM©<6Hrto^ft-et>fc!J, ±Ebfci5t-/±5IS^)K 
RTCH3CH (OH) COOCH (CH 3 ) COOYXttCHjCH (OH) 
COOYOTlt, ^£M7V^/Wfc7A-;fr y^JR©#STT?7^f - K£ 

5{k^tr#*-r5o 5^ R(li^7;^M^/TL, Me fi7^;& y - 
*Hv Rt ; ^$tL5M7/^^Sc9»i5:{4#{cpi^$^^v^^, — 
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s ec-^fM, t e r t -T^/Vg; n^D tV^f ^S, 
D 7"fM, ^y^/US. -^r^/H^ if^tlf 5 ^ WST t 5 0 M e Tf $tl 

fiL i X*hZ>o 

ffl^t5^J:^T^-5 0 &£b<l4 % T/^y fc Kp^>x77^:«7 

K n ^v'x7,7/i/ : ill7>^r;Hb7;^ U ^JR= 1 : 0 . 5~2ffc5 c | fc, 
Sf* L < tt % T^1o V t Kn^i77A : =7 t *f- K= 1 : 0 . l~lOT*fc^ 
£D£±3;L-< \X TAsiiV fc Koaf->M^/i/ : ?^K=1 : 0. 5~2T*fc 

•So 

#*L<tt-l OOt-ilTfft!), £!9#£L<?i-78 o C~0 o CT-fe3 o 
h**7y> (THF) Mt^7/K ^hl^/uol-tvK h3->oi ^> 

£*£ffl£fc £©*?Stt£ffl$nr* - 1 0 ot>il; L<i4- 7 8°C~ 
— 5 0 °C"CCH 3 CH (OH) COOCH (CH 3 ) COOY % CH.CH (OH) 
COOY; fcSVNttCH.CH (OH) COOCH (CH 3 ) COOCH (CH 3 ) 
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COOY Yte®07/V^/VS£^-1-) 1**Jil5x7f/Wk^*«DTH 

Fi«tn-BuL i £/JP;i N -]l«flBJ|»t5. SfctZV L— (-) 

>tf t f ./V">7 > , (T B DM S - C 1) (D&fct^U^'fg. 

MSfttiU =z-—7~/^ : ^^r^-y= 1 : 1 0 ~ 1 : 2 r. t &X 

t'to t 

^m^±wr^%m(ommtf^^n^m%^mxh^m2 o o 1 

-6 9 7 6 6*©W>B».K:lB«©rt*r±±T, .*KSB*^H^©-SPi: LX^m 
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EtOU 



THF, -78'C, 30 min 



PH o 

o £ 



Et 



-I4« 



OTBDMS o 



CH2CI 2) rt, 3h 




^*#SMT, -7 8tT*x^;-;V0. 2 8 0 g (6mmo l) ©15ml 
THFtn-BuLi (1. 6M^*y-^Wm 3. 7 5ml (6mmol)£ 

in^. 5^^Lxy^!?^^ h=3p^Ki L.fc. ;o»l- (-) -7^ 

f K0..8 6 2 g (6mmol) ©12ml. TH F ZMz. 3 0 

£-&fc 0 iaMibT>^-!>^7K^^q^j£:^ffihU ^-T^ttttS (3 0 

ml X 3 Isl) &frofc 0 ':r~7Vl/JI£ 2 0 m 1 l^fP^^T*^ LfciL &i~ 

hv$j*"£i. 5mm%^L-tc 0 m&Lxfimj- mj ^^^o^t. ^^^v 

S3f#IS^T. ^y-;H. 0 2 1 g (1 5mmo 1) ®2 Omll^ 
v^^^mm^itt -^/l/i?^;vi/7y (TBDMS-C 1) 1. 0 8 5 g 
&jD;tTi5#raft#Wt. rO^J^ffc 5fe{-#e>tl7tWtl I ( 0. 9 
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8 5 8 g) ©1 5ml»f I'yit^lTLl 5H|f#l^$^c 0 K 
j£»^&#*n- hfc#U*5 Oml ix-f^i oom] £;DD;£#jfeLfc 0 

T^lf LfCo tW:^^ (1 : 10) <£rJSP§}»£ LXH^XO- t - 
y*3-;V*J*^-;\si/xi*i/7? W/uIL^tW (1) £iR$6 2%T#fc D 

'H-NMR (3 0 0MHz, CDC1 2 ), 5ppm=0. 0 7 (3H, s), 
0. 0 9 (3H, s), 0. 8 8 5 (9H, s ), 1 . 2 4 4 ( 3 H, t ', J = 6 . 
9Hz), 1. 43 (3H, d, J = 6. 9Hz), 1. 48 (3H, d, J = 6. 

9 Hz), 4. 16 6 (2H, q, J = 6. 9 Hz), 4. 377 (.1H, q , J 
= 6. 9Hz), 5. 0 7 2 (1H, q, J = 6. 9Hz) 

> • '.' . ' ■ 

mmm2 (2) o±M 



OTBDMS o 



<: 



0Et CH 3 CN, rt 




74% 



3 0m]©2Pt777^^t, ifitO - t - 7f f ;^>n ^r^7 ^ 
W/VfL®^5vV (1) 0. 9 8 5 8 g<Z> 1 2m 1 T± K=. K y/«t7yft. 
7K« (4 6%) ^9ttx., 1 W»L7t 0 ^?P»7K*^ h y !7i*?S« 

fln&SJSSr&JaLfc^. 3 Oml o^-Tv^sMa^f^ J&fq^Tk-ea 
& U f y ? A T 1 . 5 B#|KI L fc 0 iSiim , AsK 1/- * - T«£ £ 

^*L7t 0 77r7a->^^ 7 A^-7h^77^- (MUM x 
^:^^f-^=2 : 1) frrnvm^fty? W/^L^^A- (2) £l(X^7 6% 
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'H-NMR (3 0 0MHz, CDC 1 2 ) 6 ppm=l. 2 6 (3H, t, J 
= 6, 9Hz), 1. 4 8 (3H, d, J = 6. 9Hz), 1. 5 1 ( 3 H, d, 
J = 6. 9Hz), 4. 19 (2H, q, J = 6. 9Hz), 4. 3 4 ( 1 H, q, 
J = 6. 9H>)/ 5. 1 5 (1H, q, J = 6. 9 Hz) 



OH o 

o = 



n-BuLi 



Et 



THF,-78T: ( 5min 



QU o 
o = 



>Et 



■ * 

THF, -7ST), 5min 



CH 2 Cl 2 ,rt, 3 h 



sa*(3%) 



OTBDMSO 



OTBDMSO i u 




Et 



O = O = 



OTBDMSO ■ O ■ O 

(bs ^A^^A^y^o^Ao A^o^A^ 

0 £ O - O * 



OTBDMSO | O i O . 

O = o = o - o 
OTBDMSO « O | O - O 



O = o 



E|f#ffl^,Ts -7 8lCT7 ^h>f;Vai|xf;H. 1 4 6 2 g ( 6 mm o 1 ) 
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©l'5ml THFtn-B u L i 3. 7 5m 1 (6mmol ) ^Joi 5#IS 
MWVtz e L- (-) 8 6 2 g (6mmol) 012m 

1 THF^Dx.5^K»Lfc 0 ^^T>-^=^A*^^iD^, ^-x 

^#ffl^T> 5 1 . 0 2 2 g ( 1 5 mm o 1 ) (D^t^ f~ 

Om 1 I'TBDMS-C 1 1. 0 8 5 g02 OmlSft^f 
iDttl 5 r^fflff # L7c 0 $ b (C, III 1 . 8 3 3 4 g © 1 5 m 1 tfrfk 

^^V>^/JD^ l-5B#^»L7c 0 *5 0ml t^-T/H 5 Oml 
L/c 0 ^^^^r&lfC^TKTSfc^L, fiSith^Atl..5«I.tfco 1 

& 3L— T-/U : ^=3rf"> = 1 : 10-1 : 2 ^ffl^Ji (3 3 f^xf;Ux7T;VT 
B DM S It & 3 %, 4 a^i^^^^^/i^T B DM S 1 3 tc c 6 *#: 
^T'UDDMS 6 %, 7 ifrxf/Vx^f/VT BDMSft^l %, 
8f^ifAi7r/HBDMSM 2%T'#fc 0 
4fftxf;l,x7,T/KDTBDMSft 

'H-NMR (3 0OMHz, CDC1 2 ), §ppm=0. 0 7 ( 3 H, s ) , 
0. 10 (3H, s), 0. 8 9 (9H, s), 1. 26 (3H, t, J=6. 9 
Hz), 1. 44 (3H, d, J = 6. 9Hz), 1. 50 (3H, d, J = 6. 
9H z), 1 . 5 7 (6H, d d, J = 1 0. 5 Hz), 4. 18 (2H, q, J 
= 6. 9Hz), 4. 39 (1H, q, J = 6. 9Hz), 5. 07-5. 21 (3 
H, m) 

Si^x^x^r/^TBDMSft 

1 H — NMR (3 0 0MHz, CDC1 2 ), 5ppm=0. 08 ( 3 H, s), 
0. 10 (3H, s), 0. 9 0 (9 H, s ), 1. .2 6 (3H, t, J = 6. 9 
Hz), 1. 4 4 (3H, d, J =6. 6Hz), 1. 5 0 (3H, d, J = 6. 
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9Hz), 1. 58 (3H, d, J = 6. 9Hz), 4. 18 ( 2 H, • q , J = 6. 
9Hz), 4. 4 0 (1H, q, J = 6.. 9Hz), 5. 1 3 (2H, q, J = 6. 
9 H z ) 

6 tfrxf ;H77/KDT B DM S ft 

X H-NMR (3 0 0MHz, CDC1 2 ), 5ppm=0. 0 8 (3H, s), 
0. 10 (3H, s), 0. 90 (9H, s), 1. 2 6 (3H, t, J = 6. 9 
Hz), 1. 44 (2H, d, J = 6. 9Hz), 1. 51 (2H, d, J = 6. 
9 Hz), 1. 5,6-1. 6 0 (4H, m), 4. 1 8 (2 H, q , J = 6. 9H 
z), 4. 39 (1H, q, J = 6. 9Hz), 5. 08-5. 20 (5H, m) 

1 H — NMR (3 0 0MHz, CDC 1 2 ), 8 p pm=0. 0 8 (3H, s), 
0. 10 (3H, s), 0. 89 (9H, s ), 1 . 2 6 (3 H, t , J = 1 3 . 

8 Hz), 1. 4 4 (3H, d, J = 6. 6Hz), 1. 5 1 ( 3 H, d, J = 6. 

9 Hz), 1. 5 6- 1. 5 9 (5H, m), 4. 19 (2H, q, J = 21. 3 
Hz), 4. 39 (lH.'q, J = 20. 1Hz), 5. 09-5. 2 1 ( 6 H, 
m) 

8 Mfc^ fvl^ ^ T B DM S ft 

, 'H-NMR (3 0 0MHz, CDC1 2 ), 5ppm=0. 0 7 (3H, s), 
0. 09 (3H, s), 0. 89 ( 9 H, s), 1. 25 (3H, t, J = 6..9 
Hz), 1. 4 3 (2H, d, J = 6. 9Hz), 1. 49 (2H, d, J = 6. 
9Hz), 1. 5 6- 1. 5 8 (6H, m), 4. 18 (2H, q, J = 6. 9H 
z), 4. 3 9 (IH, q, J = 6. 9 Hz), 5. 0 8- 5. 2 0 ( 7 H, m) 
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OH 



Et 



n-Buli 



THF, -781C. 5min 



OLi 



O^O 



THF, -78*C, 5min 



CH 2 CI 2 ,rt, 3 h 



s»#aoo- 



OTBDMSO . 



OTBDMSO * u . i 



OTBDMSO • O • O 




ItfB^iT, - 7 8tT*l»xf-^0. 4 7 2 g (4mmol) ©25ml 
THFtn-BuL i (1. 6M^^rfygt) 2. 5 m 1 ( 4 mm o 1 ) %M 
X-s 5^mmWLtc 0 SfefcL- (-) 7*"^K0. 5 7 7 g (4mmol) ©. 
10ml TH F ^riip x. 5 ftmmW Lfc 0 mnmtT V&XffiBL&HQ 

^-x^tttB^r 3 mn^-t^ ma±m&x~ffi&^ msti- b v 2 n# pais 

i«fltT^ $ ^V—As 0 . 6 8 0 g (10 mm o 1 ) (D^t^ ^ 

1/ >2 4m 1 fcTBDMS — CI 0. 7 2 4 g (4. 8mmol) ©Sf^f 
l/y2 0mll:tftt3 0^1#Lt ft»IV©10ml» 
^ l/^^?iT b 3 HtPflWLfc^ 7k 5 0 m 1 £ 15 0ml 

-T^ .-^^f-V (1 : 8) WiD 3 i#i^x77^0TB DM S 
IX$2 9%T#t 0 ^©teOTBDMSfttLT5iMlO% 6M^5% 
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3i#xf/vx77;i/ (4) p-s-fife (mmm 

OTBDMS o 

o * \ - o 

93% 

3 0mlt^7.7^3t, 3 iftif f/WOT B DM S ft©7t 

h = VV A 5 m 1 \Z.yy{tekmWt ( 4 6 %) £ 4 Mx., 3 mm&WVtc 0 fiSft 
^SE*5«-t h y ^^tSiKSran^., ^-TvWttiiJSr 3J§tfTofc^ v ftSi*46*t?ifc 
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£5fc#ffl£Tx - 7 8tt|Liif ^x^t;i,o. . 2 7 4 : g (lmmol) <D 
2 5ml THFtn-Bu-L i (1. 6M^^-^->Wm) 0. 6 5ml (lm 
mo 1) %to?L, 5#IW«#Lfc„ ~tl\Z s L- (-) -y^^-YQ. 15 Ig 
(lmmol) ©10ml THF %MtL 5 ftm&W Lfc 0 mumtT y*~$ 

Tto . . . 

, ilf I^T^ tiat^ 5 ;U0. 2 1 3 g (2. 5mm o l) ©^-fb^ 

f^y2 4mlCTBDMS-Cl 0. 2 1 0 g©Ifb^f W/2 Om 1 ^Jd" 

» U7t^ v 7k 5 0 m 1 h. x-tvv 15 0ml »^L^Ufc 0 -'ft$Ji £f&?P:£ 
U fitK-f Fy^T-1. 5 B#F B m^Lfc 0 

— ^rT>' (1 : 8)Mi0 5iftxf;Vx7f;V©TBDMSfrW2 1% 
TWc, ^©{tlKDTBDMSffi: LT2 4f*^ 1 3 %, 3 ^4 1%, 

6ftft£8%-e#fc e 
5H$xf/l-x77/K7)TBDMSfr 

VH-NMR (,3 0 0MHz, CDC 1 2 ), 5 p p m= 0 . 0 8 (3H, s), 
0. 11 (3H, s), 0. 90 (9H, s), 1. 27 ( 3 H, t, J =6. 9 
Hz), 1. 4 4 (3H, d, J = 6. 9 Hz), 1. 5 1 (3H, d, J = 6. 
9Hz), 1. 5 6- 1. 5 9 (3H, m), 4. 19 ( 2 H, q , J=6. 9 
Hz), 4. 3 9 (1H, q, J = 6. 9Hz), 5. 0 8-5. 21 ( 3 H, m) 
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